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Abstract. The research was performed on 156 laying hens, Rosso – SL hybrid. They were divided in 
two groups, 78 heads each. The experimental group 2 received 0.1% mineral supplement Eggshell – 49 in 
combined forage. The experimental period was of 23 weeks, and represented the last two laying phases (49 – 69 
weeks of age). During the experimental period, the following parameters were recorded: the laying intensity, 
average weight of eggs, forage consumption by egg, egg structure and shell quality. The use of the mineral 
supplement Eggshell – 49 in laying hens feeding after 46 weeks of age led to the increase of the laying intensity 
by 7.46%, increase of the average weight of eggs by 1.41%, reducing of the forage consumption by egg with 
6.95%. The administration of the mineral supplement Eggshell – 49 in group 2 led to eggs with higher quality 
shell compared to those obtained from group 1 (control). The egg shell recorded n increase of + 0.69 g, and shell 
thickness of + 0.05mm. A lower number of eggs with shell abnormalities were recorded in group 2. The results 
obtained in this trial confirm the favorable effects of the mineral supplement Eggshell – 49 on the main 
production indices and quality of egg shells. 
 
 
INTRODUCTION 
 
The feeding represents an important factor in laying hens, which contributes to the 
improvement of the egg quality, after 40 weeks of age, respectively. In this context, during 
last years, the involvement of the mineral elements in the process of egg formation received 
larger interest.  
The research performed by Klecker D. et al. (1997, 1999), Gomez – Basauri (1998), 
Ceylan and Scheideler (1999) aimed on the role and contribution of the microelements 
manganese and zinc in forming egg shell and membranes. These two microelements are 
involved in egg shell formation and enzymatic activity at uterus level where calcification 
begins. The researches performed by Ceylan and Scheideler (1999) show that zinc as organic 
form, respectively, is associated with the increased activity of carbonic anhydrase, improving 
the quality of egg shell, and presence of manganese have an activator influence on the 
calcification and resistance of the egg shell. In laying hens feeding, organic sources of 
microelements are frequently used. They seem to have a higher biological activity and 
biodisponibility in organism compared to inorganic sources. 
The American company Alltech introduced the mineral supplement Eggshell – 49 in 
laying hens feeding with the aim of improving the egg shell quality after 49 weeks of age 
(Ceylan and Scheideler, 2001). 
The identification of the effect of the mineral supplement Eggshell – 49 administered 
in laying hens feeding on the production performances and egg shell quality during laying 
curve where usually the decrease of egg quality is recorded, associated to important economic 
looses, was the aim of our study.    
 
MATERIAL AND METHOD 
 
The research was performed on laying hens, Rosso – SL hybrid from the Experimental 
Teaching Station from the University of Agricultural Sciences and Veterinary Medicine Cluj-
Napoca. The hens from the trial were in the last two laying phases from 49 to 69 weeks of age 
in 2nd phase and more than 65 weeks in 3rd phase). They were divided in two groups and were 
maintained within the same microclimate (BP-3bateries), density and feeding conditions. The 
feeding of the laying hens from both groups was performed with combined forages with the 
same energetic and protein level (ME 2,708kcal/kg; 16.02% CP for the 2nd phase; ME 2,644 
kcal/kg, 15.16% CP for the 3rd phase). The 2nd experimentally group received 0.1% mineral 
supplement Eggshell – 49 in combined forage. The experimentally period was of 23 weeks, 
and the following parameters were recorded: the laying intensity, average weight of eggs, 
forage consumption by egg, egg structure and shell quality. The main structural egg 
components were determined on 30 samples by group. The samples were randomly selected 
during and in the end of the experiment. The egg, white, yolk and shell weight were 
determined with the aim of quantify the egg quality. 
In the end of the experiment the several analyzes (egg weight, shell share in egg, shell 
thickness, and calcium from egg shell) were performed with the aim of identification of the 
effects of the mineral supplement Eggshell – 49 on the shell quality. During the experimental 
period, the exterior of eggs was studied, and the eggs number and shell disorders were 
recorded. The data were statistically processed using WINSTAT v. 0.06 programme. 
 
RESULTS AND DISCUSSIONS 
 
The average values and variability of the production ad consumption indices recorded 
in laying hens during the experimental period are presented in table 1. 
 
Table 1 
The average values of the main production and consumption indices recorded in laying hens during  
experimental period     
 
Experimental groups Issue 
G1 (control) G1 (Eggshell-49) 
Absolute 75.01 ± 0.57 80.61 ± 0.55*** Laying intensity (%) 
Relative 100.00 107.46 
g 64.46 ± 0.90 65.37 ± 0.87 Egg weight 
% 100.00  101.41 
Average daily forage consumption g 130 130 
g 173.33 161.29 Average forage consumption/egg 
% 100.00 93.05 
 
Analyzing the obtained data, the positive influence of the mineral supplement 
Eggshell - 49 on laying intensity, average weight of eggs, and conversion of the forage in egg 
production, was recorded. The absolute laying intensity recorded in 2nd group, experimental, 
was of 80.61 ± 0.55% and in group 1 control, 75.01± 0.57%, and differences were statistically 
very significant (p < 0.001). The relative laying intensity increased by 7.46% in the 2nd 
experimental group compared to control group 1. This demonstrates the positive influence of 
the product Eggshell – 49 during the entire experimental period (last two laying phases). 
Concerning the egg weight, the highest value was recorded in 2nd experimental group, 
65.37 ± 0.87 g compared t 64.40 ± 0.90 g in group 1(control), with not significant differences. 
The increase of egg weight in 2nd group was of 1.41% compared to control group. 
The mineral supplement Eggshell – 49 administered in laying hens feeding did not 
influence the average daily forage consumption, being equal in both groups (130g), but 
positively influenced the specific consumption by egg. Analyzing the forage consumption by 
egg (161.29 g CF/egg), a lower consumption by production phase was recorded compared to 
control group 1 (173.33 CF/egg). The decrease of the specific consumption in 2nd group was 
of 6.95%. The obtained results confirm the positive influence of the mineral supplement 
Eggshell – 49 on egg production and egg weight (Siske, V. et al., 2000; Scheideler, S. et al., 
2001; Korösi, A.L., 2004). 
The average weight of the main structural components of the egg is presented in table 2.          
 
Table 2  
The average weight of the main structural components of the egg (g) in the end of the trial 
 
Issue  Group  n X  ± Xs  V% 
1(C) 30 64.17 ± 0.98 6.84 The egg average weight  
2 (E) 30 64.57 ± 0.89 6.16 
1(C) 30 38.40 ± 0.80 9.30 The albumen average weight 
2 (E) 30 38.05 ± 0.74 8.70 
1(C) 30 17.07 ± 0.27 7.20 The yolk average weight 
2 (E) 30 17.14 ± 0.34 8.99 
1(C) 30 8.69 ± 0.14 7.38 The shell average weight 
2 (E) 30 9.38 ± 0.13xx 5.97 
 
The data shown in table 2 reveal similar values obtained for the average weight of egg, 
albumen, and yolk in both groups, differences statistically not significant. The average weight of 
shell recorded higher values in experimental group 2 with statistically distinct significant 
differences compared to control group 1 (p < 0.01), which reveals the positive influence of the 
mineral supplement Eggshell – 49 on the quality of the egg shell (Siske, V. et al., 2000; Korösi, 
A.L., 2004). 
The table 3 shows the average values of the qualitative parameters of the eggshell 
recorded in the end of the experimental period. 
Concerning the shell weight, + 0.690 g increase, meaning 7.94%,  was recorded in 
experimental group 2 which received Eggshell – 49 feeding supplements, compared to control 
group. The differences between groups are statistically significant (p < 0.05). The shell share 
in egg was higher in experimental group 2 (14.58%) compared to control group 1 (13.58%). 
The chemical analyzes performed with the aim of identification of the calcium content 
in egg shell show values of 35.09% calcium from experimental group egg shell and 33.03% 
from control group, respectively. The calcium content of the egg shell increased by 6.23% in 
egg shell from the experimental group compared to control group, as consequence of 
administration of the mineral supplement Eggshell – 49 in hens feeding. The increase of the 
shell weight in eggs from the 2nd experimental group was determined by the intensifying of 
macro and micro elements accumulation, supplied in hens feeding by the administration of the 
mineral supplement Eggshell – 49.  
   
  
Table 3 
 
The average values of the qualitative parameters of the eggshell recorded in the end of the experimental period 
 
Issue  Group  n X  ± Xs  V% 
1(C) 30 64.17 ± 0.98 6.84 The egg weight (g) 
2 (E) 30 64.57 ± 0.89 6.16 
1(C) 30 8.69 ± 0.14 7.38 The shell weight (g) 
2 (E) 30 9.37 ± 0.13xx 5.97 
1(C) 30 13.58 ± 0.25 8.16 The shell share in egg (g) 
2 (E) 30 14.58 ± 0.27x 8.17 
1(C) 30 0.37 ± 0.01 3.02 The shell thickness (mm) 
2 (E) 30 0.42 ± 0.01xxx 2.10 
1(C) 30 33.03 ± 0.55 7.38 Calcium (% of shell) 
2 (E) 30 35.09 ± 0.41xx 5.23 
x
 – p < 0.05; xx – p < 0.01, xxx – p< 0.001 
 
The effects of the mineral supplement Eggshell – 49 on the quality of the egg shell 
(exterior aspect, shell disorders), during experimental period, are presented in table 4.  
 
Table 4 
 
The effects of the mineral supplement Eggshell – 49 on the exterior aspect of the egg shell 
 
Experimental groups Issue  
Control group 1 Experimental group 2 (Eggshell – 49)  
Normal eggs (%) with intact shell 91.40 92.90 
Eggs with broken shell 2.52 2.00 
Eggs with white shell 4.09 3.20 
Eggs with shell 1.99 1.90 
 
The data presented in table 4 show differences between groups concerning the exterior 
of the egg shell and number of eggs with shell disorders. In the end of the experimental period 
(69 weeks of age) the number of eggs with shell disorders in control group 1 was of 8.60% 
and in group 2, experimental, which received Eggshell – 49 supplements in feeding, was of 
7.10%. The lower number of broken eggs (2%), with white shell (3.20%) and with shell 
(1.90%) recorded in 2nd group experimental demonstrates the role and contribution of the 
proteined microelements (manganese, zinc) and macroelements (calcium, phosphorus) present 
in Eggshell – 49 supplement in formation and improvement of the egg shell quality (Gomez – 
Basauri, 1998; Klecker D. et al., 1999; Ceylan and Scheideler, 1999).  
 
CONCLUSIONS 
 
1. The use of the 0.1% mineral supplement Eggshell – 49 led to the improvement of the 
main production and consumption indices in laying hens during last two laying phases 
(46 – 69 weeks of age). 
2. In the end of the trial, the best results were recorded in laying hens from 2nd 
experimental group, the increase of the laying intensity by 7.46%, average weight of 
eggs by 1.41%, and 6.95% reducing of the specific consumption by egg. 
3. The administration of the zinc, manganese and calcium supplements with the Eggshell 
– 49 led to eggs with superior quality shell compared to those from the control group. 
The weight of the shell was by + 0.690 g higher and shell thickness by + 0.050 mm in 
experimental group compared to control. 
4. The calcium content of the egg shell recorded 6.23% increase in group 2 compared to 
control, as consequence of administration of the Eggshell – 49 in laying hens feeding. 
5. The number of eggs with shell disorders was 8.60% in control group and 7.10% in 
experimental group. The lower number of the eggs with shell disorders (broken eggs, 
with white shell) recorded in 2nd experimental group show the role and contribution of 
some proteined microelements (zinc and manganese) and macrolements (phosphorus, 
calcium) in formation and improvement of egg shell quality. 
6. We recommend the use of the product Eggshell – 49 in laying hens feeding in 
proportion of 0.1% of diet administered to laying hens after 49 weeks of age, because 
improves the main production indices and quality of the egg shell. The obtained 
results show the contribution of the product Eggshell – 49 to reducing the economic 
looses due to low egg quality. 
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